PCT 



a ss 9 « ^ 




(si)mhiiwmi' 

C07H 21/04; C12N 15/00// 
C12P 19/34, 21/00 



Al 



(IDM&M4-9 
(43) B 



WO 82/ 02715 



1982^8^ 195 (19. 08. 82! 



(21) SHiUS*-* 

(22) SJBttJRB 

(31) a5t*t*a#^ 

(32) b ' 



PCT/ JP82/ 00034 

1982^2^4B (04. 02. 82) 

*?ffiB356- 14373 
«rS ffi56— 108539 



1981^2^4B 
1981^p7H 11 B 



(04. 
(11. 



02. 
07. 



81) 
81) 

JP 



(33) a^a^ao 

(71) £JRA (3ftff*5&< T^TOJSSSCO ^ T) 
ftSSSA ( JURIDICAL FOUNDATION, 

JAPANESE FOUNDATION FOR CANCER RESEARCH) C JP/ JP] 
T170 3JCSS2*E±afifilT§37Sl^ Tokyo , ( JP) 

<72)£?S*; s*tf 

^51*35 (StTGANO, Hamo) CJP/JPJ 
TI67 K35S^3SEm^S4-8-13 Tokyo,(JP) 
SOIfi (TANIGUCHI, Tadatsoga) CJP/JPD 
T 176 3R3K»«J»B:BW4-27-12 
.3. — /* UXEffl303# Tokyo , ( JP) 
■ *53S3 (OKO, Sklgeo) CJP/JPj 
7152 5C5?«a Tokyo , ( JP) 

DE <8trtt*?»).FR (R*!t3*0,CB (Rfli?3#) f US. 



at 

r 
> 

r 



8 
5 



(54) Title: HUMAN INTERFERON-0 GENE 
(54) th^>5-7xn>- 

(57) Abstract 

Human- interferon-0 gene of human 
chromosom origin, DNA containing said gene 
and DNA participating in control of transcrip- 
tion of said gene, and recombinant DNA be- 
tween said DNA and vector DNA. Said gene 
and DNA can be introduced into cells of eu- 
karyote to produce human interferon-? by the 
cells. 
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v * - 7 * n y£©2'fe.?©£6¥fli*RcStJE , f«DNA ( r # 4- 

DNA^tt'DNA, tt&tfCttDNAHH-DNAiOfift 
UDNACStS, 

t h 4 :/*-7«ia:/-0©-cDNA*mRNA*i*S&kT3* 
•5at:ittl&jiT^« C Gene. 10, 11- 15. ( 1980) D , 

£ X. tf *H © 7* 5 * $ KDNA) & S ^ fc£7 r - D N A 

(feiilf*»I6*(D i 7r-f DNA) K fc h W v^-7*n 
faftT*#ALfcafti«!D-NACJ:M v * - 7 * o v © ^ 

54 , J»« $ * . ^ & ft K « h 4 y*-7*ny-0£-$aiS*:£*. 

fc£jU:T^?x3aE§©lfe&&Sfe : r$£;l§&*. * -5 tWi 9 .< ^ * 

**i$H+5®!:|iJSt«;ioi:^ff^«Siii?DN f A*I 
fit. $^!9^Sf KI,/:, 
gat^fc DNAIi t h -T - 7 i n y - ^ O^tff ^jS£t 

&fts«^**>^fc'W#*^*asffiitt£&;?.*DN T A-z:2&s. 
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* ft 9! "C tt fc Nl6(¥2£?^^i§t h <t f ? - 7 * a y - 
P I£f 4 S>Tf C !£ S ft ^ £ * «D fr S §i SS CH4t -5 D N A t % £ 
^fc•DNA*5!) at:i(o*S*f 

£1 T * ft H £ £ a c IB t 5 . 

ft 9! tt t hftfiffcS*©* M ^-7 i ny-^£f, i£ 
Sft?if J:tf*3lft?06f oH»cH*t*DNA*itrDNA, 
tt&tfCftD.NAi'cr^-DNAioaftiftDNACSItS. 

*ft!!<DJI%*.#D N'A tt. ^B§e^o«k-5K:L-cMjiTt-5. 

NA*min*«^tai4i*cjnt*. ^^^s^ 

tsi cn^a^xDNASSCiot-s-^-DNACSAtS 
:idJ;,Ta^!tDNA^i5. C Oltx. D N A O * & t h 
0^-74oy-^y 7*yi''t-RNACjg8tt*StDNA 
( fc W y*-7*ny-0©cDNA> ^jfoam^&DNA^- 

y-i?©ftfe*aft?**tf*ft!)r<o*f«ia**.#DNA*»*. 

SajSiftDNAoaSc^TJSCflflsficfiUtS. 
fc HSi^DNA^, fc M&JSIFBttir^S7.*y-^tt^T!» 
COaiiJDNA^aigr?!, «i« Hael t Aiu I tt if T 

:Hti&JiU hSkfeft£DNA©«fi-* EcoR I «; V * - ft 
£ * if l> X * * V * 7 r - T 4 V ** - *" tt £ £ m » X jz Hi S 7 
r-fUt'ODNAC^Al, a & D N A * ft 3 . 

- *J ft ? C 1" 3 . C Ltifck h ± £ ft ? £ £ O & & 

Ol^li, k F8ft?5-f 7*5 9-iJ:tfft«. 
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* tt *> 5 . t r » ft # ± D N A * ffl R S# * Hindi tt £ T 3t ± C » 

7 r - i>tt£C&i&trC iCJ: oT. HindJUB Iff ffl »r* W» c If o 
th^y^-7*ny-^ O % 6 « iS ^ K H indl 

5 y - c Us . »i o«s«ttaa*ft*i^^& ft *' 

±g^^^-il/TSt 1 fc^7r-i'"ti Charonlfc O 7 r - * , 7 
9 * 't K ft A tf pBR322. pCBl. pMB9. pSCIS i'Cfti 5 : i> t I 



t j. ^ vf'— -7*u-y-p* 7 -irvi ? t-RNAc:|3SE5''5iil 
(cDNA) H^fcl^U^r; K**»W X 1776/TpIF319 
-13 ATCC31 712 6 Currier £ Nes terO 3" ?£ C Analy t.Biochem . Vol . 
76. 431-441 ( 1976) 3 C J: taat . Cft*-v*l-55'*»' 
- i> a v m CRoopS, .Cell 15.671- 685 ( 1978) D C «£ * T C 32 P 3 
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V -f"? - 9 $ © D N A £ Bentonn t Davis © 2f S C Science, 196. 
180-182 ( 1977) ) i:St,T7^^-iclSt§, 

C © 7 -f ;u * - C ft L T ± E SUf £ M ^ T 7* 'J / -f - a 

V % ft V* , y V * * - 

^<LT^fc7r-^^-Jfitit. DNA^tailSt** ^DNA^ 
EcoR I «i'(D|5Igf -Ciftt . Ttfo-X ifr-C^Sf 
5. *i«H** Southern© ^TS CJ. Mol. Biol. 98. 503-517 
( 1975) 3 t7^?-K:SSt5, ±E©S5ff*M^T^-f7*y 
/ <f 4' - s y ^ ft ^ . ^ *3 * £ Southern7* n v'T-f v^^^r (I°I 

tL t£ 1.8Kb© EcoB I Bf'fr* *«97y-S?^n-^*»*. 

C87r-f^ o-y^6. Witf Smi thi Birnstiel £©:£"•£• 
C Nucleic Acids Res._3_. 2387-2398 ( 1976) ) Ci5 . «fc *3 

$ & C . WAHT Maxamt Gilbert 5>©^S CProc. Xatl. Acad. 
Sci. USA J4. 560-564. ( 1977) ) C J: f) D N A OiS fc^R^S 

S . d"©DNA©SSE?!F*k h 4 v^-7*nycDNA 
( Gene 10. 11-15 ( 1980) ) ©S£E8Iilfc& , S"*£. % h friz 2 
n-y*k {• -f ^^-7*n v - 0 * 7 t V J?+ - RN AC^I&t 
•Sffe&frftSfc-?, "T ^ TO t r 4 y^-7so ^-^ © & £ & ft 

COb h ^ y ? - 7 ^ u y - P te&^tZ 5>'tf C^Ssri ^ 
6¥Ofli5CH4t«DNA*itfDNAtt±E"CS&iifcaS». 
ft D N A © $ ?> Bentont Davis (D % & (Science. 136,180-182 
(1977) D ^ Grunstein-Hogness © # & (Proc. Natl. Acad. Sci. 
USA 72. 3961-3965 ( 1975) ) iz^^XU^t 
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illati, *H I FM— 0 1 - 121 C*n-yfc3*ifcl 5 KbS&& 
fcDNASJfr0$JllBt£i4BI**'f. 0 * ©f^^ « Charon 4A $> 
O'n-^ - DN ACK^^t. 

$ 1 Mb 33 ck d £, tFftfi#DNACi*t« 1.8Kb© EcoR I 
HBcS, t>ft6*DNA*(D^ V ? - 7 s. u v - 0 cDNA 



£ 1 12 # © 12 ^ « . TE*ttcE***ifcl*IB»****-. 
EcoR I : Methods Hoi. Biol .7. 87 (1974) 
Bgl I : Nucleic Acids Res.. 3.. 1747 ( 1976) 
Hindi.: J.Mol.. Biol., 92, 331 ( 1975) 
BamHI : J.Mol. Biol.. 97. 123 ( 1975) . 
Ps.t I : Nucleic Acids Res. 3_. 3.43 ( 1976) 
Pvu II : Gene J.. 329-343 ( 1980) 
Hinfl : J.Mol. Biol.. 11_0. 297 ( 1977) 
Alu I J.Mol. Bio.1. . 102 . 157 ( 1976) 
Hae 1 :'j. Virol., 10.. 42 ( 1972) 
Taq I : P'roc. Natl. Acad. Sci. USA. 74. 542 ( 1977) 
Ava I : Biochem.J.. 159 . 317 (1976) 
Hin E : Gene j8_. 329-343 ( 1980) 
EcoR II : Nature New Biol.. 2_44 . 7 ( 1973) 

% 2 m \i. 1.8 Kb EcoR I gfr# ©it^IH JiJ*-^-T. M * + 1 ~ + 561 
-7 3 7 5 ©£EPttf5^H&S?ft*^L. TttSTATA#7 

9 * %7F-t . 
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bt iz * n ® ® % &j tz * ^ x & ® t z . 
n m m 1 . 

t FSfefH 7' 7 'J - teTom Maniatis (California Institute 
of Technology ) b & $ & ti & . CtiS^Oi ^ C IT^ 

fdmp^ HaeflT £ Al u I T # 7fl it ? Z . CHti^fc OKA 
Sffro^^Stl^^l 8 - 2 5 K b m & <Z> 7 7 4T jt v Y & i/ a % 

m&tjwzMfc&iz^ to mm l, & c mmmm ecobi o^t^w^ 

i#-3$IfS£j£** u^-^ ^^U^gi7r-'>'i Charon 4 A 

iffc^^-^trggtS 1 8-2 SKbflk F-DNA£-£-/W.£iiag;Lfi: 
® £ £ -5 £ # b n £ , 

- Filfi? 5 7*7 'J - k >-C^^-7*ny-^ose 
?^^t?DNA|fjt^f#oSgi^7 7 - flit h 4 y ^ - 7 ^ . 
n V - £ o c DNA(DlfiC§^Jtl2 # "T ^ T ^ if o c DKA • 

C 32 P D -cSfcJHSia V fz $ O £l£tf t L_T Bentoni Davis 
©loSr (Science 196. 180-182 ( 1977) ) C <fc *? £ * L *: . K T 

^ifi^i^c Sg33--r^T 0.57K bODNABrfrli 

KTpIF 319- 13£?# otc^M z 1776/TpIF 319-13 ATCC 31712 
frh Cvrriert NesterS> O a & C Analyt.Biochem. 76. 431-441 




,' WO 82/02715 



PCT/JP82/00034 



( 1976) J'Ci-jt TpIF '319— 137* 7 x i. KDNA*«SL. «H 
pgg# HincII . Bgl I, Hha ITSftti, fifcttfcTitfcSJ*. 
ft IS £ 0 £ ^ 0.57K b (ODNARfrii'BWit* D N A ? 
&3*<. Cit£ Tabaki Flavell 0 2T £• [Nucleic Acids Research 
5_. 2321-233.2 ( 1978) ) c J: D 7 # b - x« »*»St ftogffr 

If Roop<s> . Cell 15.. 671-685 ( 1978) ) c «k 9 C 32 P ) ^KI^S 
|t5, tSiJSDNA ( 0.5J* g ) * 50raM Tris-HCl (PH7.8 ) 
5oil1 MgCl 2 . lOoM^-^^^T'hx^y'-^. 5 M dGTP. 150 
^ M dTTP. Ing DM ase I ( Worthington it 3) . C 32 P ) - * 
- dCTP ( lOOlCi. 2000- 3000Ci/ mraol . RCC Amershamft U ) . 
15 unit DNA polymerase I (Eoehringer Mannheim £t 13 ) £ 
tr 3 0/M <a * & & * T 1 5*c, 4B#H-f3'**'<-l'kfc. o 
^TEDTA*»lpC t »SK 2 0«Hit. 6 5t, 1 0 JJ-1BU v 

* * ^ - h Li?^^^fs$-a-^, 0 & k: 7 * y -Migifiifci, 

Sephadex G- 50 ( Pharmacia Fine Chemical &S) * 7 A * a ▼ 

C 32 P ) ^l*3*^?St£H*:cDNAigf#£10 8 cpffl/ ( uggg 

Kll^fc^SC',); ?), b h l/^-7*nv-^ cDNAO 
ifr*»l*«*ttliaLfeDNAKfr*»»4 Itk h is £ ^ 

1x7*^ - h (Science 202, 1279-1284 ( 1978) ) ± t= 

7*7 OfllitS 1 5 an O 7* U - h 1 & £ £ *3 l^~3^ll 

ilcts. ^C:0I>T7'U- h ± £ - h n * A- b - 7. SE 
( Schleicheri SchuimiS^ ) * 4 J3 L . ft "3 <D * £ ■? - 
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^HS^ti. .Cil* 0.1 N' NaOH. 1.5 « NaCl ft 
2 0 9 Hft L, 7r-'?DNA*lfeH5. 0.2 H Tris- 

HC1 (PH 7.4) , 2XSSC (SS'CiK 0.15 M KaCl, 0.015 

ogto^o^f % ) *T»2 0& H*fnL. ciC2xSS . 
C$T 2 O^FWIt-S. = & 1 E# Fsl B 3£ & , 8 0 r 3 B# ® . 

ACMt, jfeca-<te J: -5 C UTttWaa* Kfc t h -f y ^ - 7 

* n y - 0 cDNA*I^UTA^';/n - -->3.y*^«) 

iH:t*n-Xg*3XSSC!!ii:6 5t, 3 0 # H & 9 l* . 
3XSSCC0.2K*5 tr^^ ^ n K v . 
0 i'tfT^y ^ V ( g # ft & g ) . 0 . 1% 7 A a - x, 

(Pharmacia Fine Chemical &fi> * in *. fc % * T 6 5 *C , 60 
#f3&g-f -5 . e 1 H NaCl . 50mM Tris-HCl ( FH 8.0) , 10 
mM E D T A . 0 . 1 % S D S , 100 j» g /mi ©gf^^IU, ^ 
SS&Lfc*BBDNA**t?**'C'W 7*y -f -fe* - f a V jg & ) 

* t 6- 5 r , 6 O^So^i^tScic^A^ijy^'- 

&4fBtt $ *ifc&#© D N A* 9 5 r, 1 O^HO^l 

^ n - x g £ , :e|«ftLfc8»ODNAUJ:EA-f 7* V 
'ff-i/a 6 5 *C T -4 V 4=- = -C - r t . r\ 4 -f V ? 4 ' 

■sf - a v & ft e • 12-18*Wfc. sM4*=-^S*S 
Sf2xSSCt2B*l\ 0.3 XSSC, 0.1HSD 
S^^-f 6 5 *C , 6 O^HCiSl* 2Iftl\ S&C80 

ompi 
u, WIFO 
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tt i n la s is $ * , xi7^Atj8i>T5 *j±* - y ? ? ? 

a - £ ft d . 

4 tCfi#LTt^fc*55fii. 5 >* * * - h 7 A £ * fi fc 
^n^SCiCJ; t)Slifi^'^Lfc$P^07r - £ * # 3Z <J , 
* &C±EO»tt'*»2 Uff* C & C J: -f^^-7^ny- 
0 c DNAC^^t5D.NA^^^MSxj|:7 r - S? * J* - * n 

CO^CIT, ft 1 0 DJB©7r-f 
i^^t2:iC«k>) 1 lffl©*B-:/*f9;fc. 

ftC§^ n-yofflfti*DNA*«aniati.sO^& (Cell. 15_. 
687-701 ( 1978) } Ckfjafit. £lT©**rCJS^fc. 

* 1* . §^ D-voS^i^DNA^giPIIifl EcoR I T 9 Br L . 

b ^ Charon 4 HOT - ACft*t5 2 0Kb, 1 lKbODNA 
if Fr.Zn-o *«. **iB^Ck'Faft*»DNACi*ti^ < o 
*®DNABr£r*$#-3 0 cogffcJ; »>. l'iao# B-yiiSS 
a C 33- flT£ H .. $ & c Jb 3£ o * ^ U - -^oi^St^t t 
My^-7*ny-^ eDNAt*#UTff 
-fif-s^.y (Southern. J. Mol. Biol. _98. 503-517 ( 1975) D 
Zftte -5 . fc * *. wr EcoR I Jit ft c J: b » & *i £ © A 

t4b?^77-i/^ n-y©DNA* EcoR I T 7jt ft L . T ii 
n - * y j^n^ikW] £ ft r> o *t&&y */£$J»?ttiL. 0.5 N KaOH. 
lH NaCl* * tr * » « * . B *H*It * C 4C i 5 D» 

NA^ggtS. $ ?«i:0.5 N Tris-HCl ( PH 7.0) . 1.5 H NaCl 

*£t?;!fc#7fctfiTRI»©&g*2El< 5 2 L ff n . y^£#fn-f 
5. 0 x S S C£L*&*-£fciilE±Cgi. yA/0_h 
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1 2-1 8 B# & i h n * ;i/ n - * •£ £ y & & ?!>< 
-xglClStS, H T 14 ±i£ L fc 7 r - i? <D * 9 



^07 54Ig^ 1.8 Kb O EcoR I K i r. T 4f 8 D N A Hit 
(KTEcoRI Bf yt t ^ 5 ) CCD 1.8'K b cDBcoRI f 

k h A y^-7 S 3VcDNAiti»S!l^ mil *»,t^ii.fc 

K b O EcoR lBrfi-03£4r*&i&S*DN T ABf)Tr*£^T!^*<:£ 
& ^ C 0 

llfficD^n-y©?^ 1.8 Kb, © EcoR I §r n £ £ 1* 3 & CD CD 
1 & £ X HI FN— £ , -121 i^-tftf 6*ifc>D-yC9^T 
li, $6KHindn. BamHI, BglE. Pst I £ £ © S3 R I* * £ J§ ^ 

Lfc. cin^iigacsf. 

RCt F-f y^-7*ny-^ cDNACSHfttiRt 1.8Kb 
O EcoR I BrJrCo^Tfflacftft^fcinit * SWe . CO 1.8Kb 
© EcoR I" gr £ ^ 7 X $ K p B R 3 2 2 *^^-ilT#tf^ 
n - v -fb L , :oJS*aTi:St, 

/I HIFK— ! - 121 DKA 1 A' g ~ $3 R If « EcoR I T ft L ft . 
0.1 M Jya*nA«l« (PH 6.9) . 6bH MgCl 2 , .6 mM* if 
i3f\z.9J-n,, ImMATP, 1 iH I P*4t' 3 0 i» f <D* 

(Boehringer Mannheim <±S) *S^T, EcoR I $J gf tff * & 
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** * 3 0 M S- a JK Z & C D N A 1 U g : *3';*8* 5 ( PH7 . S ) 
0.1 4M; ; h V * 0.03M ; "5? f- * * ^ 4 h - ^ 0.1 mM ; CaCl 2 1 nM 
; dCTP lmH; rCD^-S^^t-^^*?*?-*") * "C 



I -C « Sf .L . MlfUKlL-CPst I«Jgf^^f03 ' R.ws 1 0 OS 

CLTS&nfct hftSftSfef DNA8 EcoR I ® Bf 
0-05^ g i p B R 3 2 2 D N A 0.05^ g i * 0.1M MaCl . 50 mM 
Tris-HC1.(PH 7.5) . 5 mM E D T AJ:?Jtt5jg?fl[*"C6 5 t . 2 

am. 4 st, i * ni , 3 it, i 9 n . ti, 1 » ism * * » 

*c - h LT^^c^5 ( CriC EneaS 0 £ CJ. Hoi. Biol. 96. 
495-509 .( 1975) ) C ft , T * » W x 1776* IE & S * * . 
g£ft.fc7 t F51f-'f*yi'©&l£® t £#'e». 4 0 0 ®o§SSr 
jg § * CD D N A * — h n-fe^un - ^^±K:@^^S C Grvnstein 
-HognessS. Proc. Natl .Acad. Sci .USA 72. 3961-3965 ( 1975) ) . 
Cffl; h n4^n-^g±?±S7r-^0^^ V - - v ^ S S 

# & ( /w 7* y *M *• - * a y8»*cft7**yisittBffi- 

■ffc L . S6Cfi«ftLfcpBR.3 2 2 D N A * 3 0 g / m £ © 
jggTinxfc, ) T, EI (0^-7xoy-^cDlin 

* S ^ T /\ -f 7* V ? 4 -e - f J 3 > * ff . 1.8 Kb O EcoR I gf # 

C.O^^CLT^fc^Jil^bt h^V^-7*nv-/9 cDNA 
c6^f5a'aiLftDNA**t? 1.8 Kb © EcoR I grfr*f#o& 
&*.&7*5*$ K D N A * ft£ Currier £ N'es terO # £ T fl & V . 

C O k h Jfe-fe* DNA.CB*t3 1.8 Kb O EcoR I gf Jt # k h 
A V * - 7 * n V - p <0 * vHrV$;*-RNA£*§ii£j/iDN I A 



3 7 *c . 1 5 a IIS K E $ * . § EcoR I g? ® 3 ' W « E it 1 0 0 
IB«f**f.ff ';fjai*JSfiH«, -?P BR 3 2 2* Ps t 
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l^H^3SWT, MI!KB£«:J:««7lffi&.B*. 7* 

? * $ KODNA*5^tt*o-s*ias*5^a2aaH± 

OHimp#-c^gf^'5^&K:<fc«3. S K 3 '*«**y**u 
x^t-t^ffi^T C 32 P ) T^iSL^gf^*f?mi2^Ti553-7i 
fttSJS CSmith iBirnstiel. Nucleic Acids Res., _3. 2387 

- 2398 ( 1976) ] c J: 5 4 CfcD NA»)t0afi*7*n - 
%.&®tei:lz£i9mK.irZZ±lZJ:ioftf%LfZo (IIS b.d) 
SlBcC-f c DNAOjfEf 5lf^*SL 
*: # (fi^Kg&a-^/v^'^^^^-r) . cDN'Aci<H 

%±<DMnfrt>. Flfe^DNAsla i .8Kb 

EcoRI D N A Sr it _h C . CM y^-7*ni/-£/ y -fe y S? * 

— R N A (tSdScDNA) i±<M~ © 12 ?tj © £ 5 c £ f 
tit> •*> £ © 1.8 Kb EcoRI DNAgffr^k W v*-7*ny- 
M»6*ftats? (BlMb Ol^f ) *£-X,T^ 

& JT> tZ is. -o o 

-v^'->-^xyx ( ^ £ |2 ?ij ) ^tH^^xny-^ 
2 ■? n L -c U^:cA<!!^CS,fc. ^ £ ft 1.8 
Kb EcoRI gf^ic^^nti^'f v * - 7^ b y - £ S fe ? # 

# ft 12 ?»J i# -a T v» « n £ i\ r> coSfirDNArS^ 
T , ^^ffi?!F*9I»jaj-r^^-XAO«^, #1 A K 7: is V * £ © 

C <: ^ ^ L T ^ 5 , 
±!2©c:££&£ttK:fiE8ji-f«B@fi*j-e, CO 1.8 Kb EcoRI g?r 

# © Maxam ^Gilbert o # & ( Proc.Katl . Acad.Sci . 
USA 71. 560-564 ( 1977) ) ad^Slfc, ^1^^121 
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c 0 . i.8 Kb ecobi mfritxmw c » A L . > y * v • 9 

47'*Ju* + -- 3U0i/-w y Escherichia col i CI 4 ATCC 
31905 t LT^fS t hTl^. 
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it 3& o h m 

(1) t ^gf?&^CD t h-f - 7* n y - 

(2) t hlfe ft & 6 & o t h 4 y^-yicy-^gfii^iffgi 

Off Cg^t^DNArtt'DNA, 

(3) t > % ft & £ 3j50 t h 4 V & -7 s n ^ - £ 2 £ •? £ & 2 
fetOaSojggcgtf ^DNA^tODNAi's-^^-DN 
A £ OSaAftD N A. 

(4) Hfc^^-DNA^^BIS*©^?-*;, CfaaronJS 7 r - 
2?. r * * * KpBB 322. pCB 1. P MB 9 £ i pSC 1 6 S & ft 
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CAATTCTCACCTCCTTTCCrrrcca ILU 1 1 CTCCCAACTU *L4 1 1 aACAATTTC 

-3io 

CTTTACT CATTCA CT CAAACTTT AAAAAA CATTAGAAAA C CTCACACrTTTCTAAATC i i 1 Z X t CC CTATTATaTATATCATAA CATACGATCTTAAATAAA 
.300 -250 

qCTTTTACAAACTACTAAAATCTAAATCAG\T^^ 
-200 -150 

AATAWCCATACCC\CCCA<LUAC^ ' 
-100 -50 -1 

met chr aen lys cys leu leu gla lie ale lea leu leu cys phe ser chr thr ale leu aer JCT SER TYR ASH 
ATC ACC AAC AAC TCT CTC CTC CAA ATT CCt CTC CIS TTG TCC TTC TCC ACT ACA OCT CTT TCC ATC ACC 7AC AAC 
+1 50 

LEU LEU CLY PHE* LEU CUi ARC SER SER ASM PHE GLH CYS CLN LYS LEO LEU TRP CLS LEU ASK CLY ARC t£C CLU 
TTC CTT GCA TTC CTA CAA ACA ACC ACC AAT TTT CAC TCT CAC AAC CTC CTC TCC CAA TTC AAT CCC ACC CTT CAA 

100 . 150 

TYR CYS LEU LYS ASP ARC HET ASH PHE ASP ILE PRO CLU CLU OE LYS CLW LEU CLK CLK PHE CLH LYS CLU ASP 
TAC TCC CTC AAC CAC ACC ATC AAC TTT CAC ATC CCT GAG CAC ATT AAC CAC CTC CAC CAC TTC CAC AAC CAC CAC 

260 

ALA ALA LEU THR ILE TYR CLU :2T LEU CLK ASN ILE. PHE ALA. ILE PHE ARC CLK ASP SER SER SET THR CLY TRP 
CCC CCA TTC ACC ATC TAT GAG ATC CTC CAC AAC ATC TTT GCT ATT TTC ACA CAA GAT TCA TCT ACC ACT CCC TCC 

250 300 

AS:: CLU THK ILE VAL CLU ASH LEU LEU ALA ASH VAL TYR HIS CLS ILE AS?; HIS LEU LYS THR 7AL LET CLU CLU 
AAT CAC ACT ATT CTT GAG AAC CTC CTC CCT AAT CTC TAT CAT CAC ATA AAC CAT CTC AAC ACA CTC CTC CAA CAA 

• 3*0 

LYS LEU CLU LYS CLU ASP PHE THR ARC CLY LYS LEU MET SER SER LEU HIS LEU LYS ARC TYR TYR CLY ARC ILE 
AAA CTC GAG AAA CAA CAT TTC ACC ACC GCA AAA CTC ATC AGC ACT CTC CAC CTC AAA AGA TAT TAT CCC ACC ATT 

400 450 

LEU HIS TYR. LEU LYS ALA LYS CLU TYR SER HIS CYS ALA TRP THR ILE VAL ARC VAL CLU ILE LEU ARC ASS PHE 

11 

TYR PHE ILE ASH ARC LEU THR CLY TYR LEU ARC ASH 

TAC TTC ATT AAC ACA CTT ACA CCT TAC CTC CCA AAC TCA A CAT CT CCTACCCTGTGCCTCTGGCACTCGA CAATTCCTT CAA CCATT 

550 &60 

CTTCAACCAGC»CATCCT CTTTAACTCACTGAT CCCT AATCTA CTGCATAT CAAACCA CACTACAAGATTTT CAAATTTTTATT AAATTATCAC7TATTT 

b50 ^ + 700 

TTATTTATTTAAATTTTATTTTCCA AAATAAAT TA 1 1 1 1 A CCTGCAAAACTCAACATCCCA ( 7 r i 1 1 AAT1 TCf L\TTTCATTTATATAACCATCCATATTA 

7i0 800 

TAAAATTGCCAACTACCTATTAC7 rCTTCTTTI 1 AAAATAT ACCTCCAAACTAGTATA CTTTCTCCC CC CTCCCTTT AA CC AATTTAAAATT CAA CAAAG 

850 960 

CCATCAT CCAATATATAAGGTAACACACAATAA CCCCA CCT CAA CCTTATCCCGCAATAAATATCCCATCAA CT CCTCTCCCAT7 AAAACA CAAAACCA A 

950 1000 

ACCTCCACCCTCTCCAACTAAACCTCCCGT^^ 

1050 1100 

ACCCACACCAATATCTCAGCTTTrCTCTTCrCCCTMC 

1150 1200 

CCCAC£^TCCCTCCAACaTA>CCCTCAC^CTCCCATTTACTTCCATCAC^ 

1230 13UG 

TCTCTCCCTATCTTACCCGACCTCTCCGTCCCTCTCTCCTCCCATCCCAC^ 

1350 1460 
TTCTCCCTACTTTTTCAAAAAACTAACCCTCCTTCCAC^ 

1450 



CTC CAT TAC CTC ACC CCC AAC CAC TAC ACT CAC TCT CCC TGG ACC ATA CTC ACA CTC CAA ATC CTA ACC AAC TTT 
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